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1 -. 
I On behalf of the Agency-wide oversight committee, we are transmitting the most 

recent revisions of the Technical Support Document (TSD) on Lead and "User-Friendly" 
software package with User's Guide for your use, review and comments. This draft of the 
TSD on lead has been revised to incorporate the comments received from the external and 
Agency-wide reviewers on the previous draft. 

The "User-Friendly" software package has been enhanced to reflect: 1) non-linear GI 
uptake algorithm, 2) provisions for multiple model runs of an inputted media which can be 
saved for review, 3) expanded "age-range" analyses and 4) blood lead vs. associated specific 
media, which allows the model to predict specific media concentration associated with 
inputted blood lead. 

- In the meantime, the Office of Solid Waste and Emergency Response is evaluating 
Lead 4 model at different Superfund sites which will allow further insight into the site- 
specific GSD and GI absorption resulting from different forms and sources of lead. Periodic 
updates will be provided as our insight into the range of model parameters continues to 
mature. 

# 

We would appreciate receiving review comments/or contributions at your earliest 
convenience. Thank you in advance for your time and effort in the further development of 
this approach. ! 
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Tab le  I 
Sumnary of Revis loi is  t o  Lead Uptake Biokitiet  i c  Hodel S o f t v a r e  

- 

Volume of GI - t r ac t  c a l c u l a t e d ,  
VGI (vet) (GF)  - 

I 
I 

I 
I 

I 
I 

Pa rame te r  or F e a t u r e  Lead 0 . 4 0  
(September ,  1990) 

Lead 0 . 5 0  
(Decbmber, 1990) 

N o n - l i n e a r  GI A b s o r p t i o n  Model lolume o f  GI- t rect  c a l c u l a t e d ,  
la1 - (v,t) /(CP) i where vel is t h e  a d u l t  C1- 
t r a c t  volume ( l i t e r s )  and CF is  t h e  a e-  
h p e a d c n t  alloatetric s c a l i n g  f a c t o r  & < l for 
I h i l d r e n ) .  

l a f a u l t  v a l u e  f o r  Km, 100 ug/L. I D e f a u l t  v a l u e  f o r  Km,  100 mglL. 
I 
I 

Age Range S e l e c t i o n  k n u  o p a c i f i e d  s e l e c t i o n .  User d e s i g n a t e d  o p t i o n  e l lovs u s e r  t o  
s p e c i f y  eny dea igned  age range from 1 - 7  
yea ra .  

h l t i p l e  model rune a r e  made manua l ly i  1.e. t h e  
uae r  a p c c i f i e r  i n p u t  f o r  e a c h  run ,  and s a v e s  
o u t p u t  i n  R e s u l t s  Out f i l e .  

Allowa u a e r  t o  i n p u t  s r ange  of l e a d  v a l u e s  
f o r  one medium ( a i r ,  d i e t ,  d r i n k i n  w a t e r ,  
d u s t  or a o i l ) ,  and make a ser ies  of model 
runs  i n  v h i c h  l e a d  l e v e l s  i n  t h e  s p e c i f i e d  
medium ere v a r i e d  o v e r  t h e  s p e c i f i e d  range.  

M u l t i p l e  Runa 

X - a l i a  S c a l i n g  Fixed by p r o g r m .  Ailowe u e e r  t o  s e t  s c e l i n g  o f  x - a x i s  o f  
p r o b a b i l i t y  d e n a i t y  f u n c t i o n  and p r o b s b i l i t y  
p e r c e n t  g r a p h s  manual ly .  

O v e r l a y  Graph P i l e s  Not a v a i l a b l e ;  
c a n  b e  dirplayc! a n d / o r  p r i n t e d .  

r a p h r  o f  i n d i v i d u r l  model runs A l l o w s  u e e r  t o  s a v e  raph o u t p u t  ( 1 . e .  
p r o b a b i l i t y  d e n s i t y  f u n c t i o n  or p r o b a b i l i t y  
p e r c e n t  Braphe) from m u l t i p l e  r u n s  t o  an  
i l e  and p r i n t  o u t p u t  of m u l t i p l e  rune on a 

r i n g l e  graph.  

T e x t  F i l e s  Data  f ram i n d i v i d u e l  model runs  c a n  be  raved t o  
a f i l e .  

Allovr u s e r  t o  s a v e  t h e  d a t a  o u t p u t  of  
i n d i v i d u a l  or m u l t i p l e  model r u n s ,  i n  u s e r  
s p e c i f i e d  ASCI t e x t  f i l e s t  t h e a e  f i l e e  c a n  
be reviewed and p r i n t e d  i n  Lead a n d / o r  
imported i n t o  a word or p r o c e s s i n g  program 
a f t e r  e x i t i n g  from Lead. 

Blood va Media C o n c e n t r a t i o n :  
Hode l  Runs (Graph O u t p u t )  

Not. a v a i l a b l e .  A l lova  u a e r  t o  i n p u t  a range of l e a d  v a l u e s  
f o r  one pr imary medlum ( a l r ,  d i e t ,  d r i n k l n g  
v a t e t ,  d u s t  or s o i l ) ,  and produce a se r i e s  
of model runs  i n  v h i c h  lead l e v e l s  i n  t h e  
s p e c i f i e d  medium are v a r i e d  o v e r  t h e  
s p e c i f i e d  range. The o u t p u t  of e a c h  run is 
c a p t u r e d  In  an X - Y  p l o t  of mean blood l e a d  
v s  medium l ead .  

Blood v s  Media C o n c e n t r a t i o n :  
F ind  

HOC e v a i l a b l e .  C a l c u l a t e s  a l e a d  l e v e l  Iii tlie u s e r -  
s p e c i f i e d  medlum t h a t  Is a s s o c i a t e d  v i t h  a 
s p e c i f i e d  mean blood l e a d .  

I 
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Run 3: 1.63% 
Run 4:  7.31% 
Run 5: 13.64% 
Run 6: 38.83% 
Run 7: 45.38% 

BLOOD LEaD COWCENTR~TION < u s / d L >  
' 24 t o  36 Months 

@b F i g u r e  1 .  Lead 0 . 4  p r o b a b i l i t y  d e n s i t y  f u n c t i o n s  for b l o o d  l e a d  i n  2 - 3  y e a r  o l d  c h i l d r e n  
e x p o s e d  to  s o i l  l e a d  l e v e l s  r a n g i n g  from 0 to 2000 ppm. Each run ( 1 - 7 )  
r e p r e s e n t s  a d i r f e r e n t  s o i l  l e a d ;  run # 1  is 0 ppm, run #7 is 2000  ppm. 
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R u n  1 :  0.80% 
Run 2:  e.la% 
R u n  3: 1.63% 
Run 4 :  7.31% 
R u n  3: 17.64% 
Run 6: 32.68% 
R u n  7: 47.74% 
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BLOOD LEAD CONCENIR~TION <us/dX.> 
24 t o  36 Months - V m 

I ‘ iqui -e  2 .  I,ci\d 0.5 probability density functions €or blood l e a d  in 2-3 y e a r  old c h i l c ] r c n  
exposed to soil lead levels ranging from 0 t o  2000 ppm. Each run ( 1 - 7 )  
r c 1 ) r c : ; c n t s  a different s o i l  l e a d ;  run # 1  is 0 ppm, r u n  47 is 2 0 0 0  p p m .  
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Figure 3. Lead 0.5 plots of mean blood lead level vs soil lead 
level in 2-3 year old children. 
different value for the Km for GI-tract absorption: 
squares, 100 mg/L; down triangle, 1000 pg/L; up 
triangle, 500 pg/L, diamond, 250 pg/L. 

Each plot represents a 
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5. 
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Adult Biokinetic Model needs to be fully developed 

Sensitivity Analysis 

This will help in the validation of the model. (See 3 and 4 below). 

Data from Bunker Hill, Marjol and Baltimore sites suggest GSD of 1.7 or 
higher for area sources of lead vs. the default GSD of 1.42 based on point 
sources. 

Regional/site-specific food lead 

Currently, the FDA 1988 market basket data inputed into the model indicates 
a significant drop in food lead (about 75%). However, this is based on 
national average and may under predict site-specific food source of lead. 
(Region III has their own Regional dietary lead defaults). 

Guidance need for site-specific data collection. 

A. Why and when blood lead levels should be collected by Regions and 
by whom? 

How, when, why and what site-specific data need to be collected. 

[Paul White has volunteered his involvement for data 
collection/protocol development (including site-specific sampling)]. 

B. 


